Exemplary Responses and Examples of Common Errors — Intermediate Level

Exemplary Responses and Examples of Common Errors
found on the Performance-Based Section of the Intermediate-Level
Science MAP Assessment

The performance-based event session of the MAP Assessment is focused on understandings of
experimental design and inquiry. The intermediate-level assessment expects students to be able
to design experiments, analyze and evaluate experimental design, and analyze the results and
conclusions drawn from experiments involving multiple independent variables. In order to
improve student achievement on the MAP assessment, teachers are encouraged to:

= use the Science Performance Event Template (which includes standardized prompts and
scoring guides) to inform classroom instruction and assessment practices,

= use assessment released items and corresponding anchor papers to become familiar with
test item format and expectations,

= align instruction and assessment with the Science Grade-Level Expectations and
supporting documents, and

= regularly involve students in learning experiences that incorporate inquiry methods.

Students and Research, authored by Cothran, J. H., Giese, R. N., and Rezba, R. J. (2000,
Dubuque, 1A: Kendall/Hunt Publishing), is recommended as an excellent resource for use as
teachers develop understandings of open-inquiry and experimental design.

This document is designed to provide clarification of expectations for selected key elements of
experimental design regularly assessed on the Science MAP assessment. The standardized
prompt and scoring guides are provided, along with examples of common errors and anchor
papers (examples of student work with scoring annotations). Teachers are encouraged to share
and adopt these standards across classrooms and to expect mastery of inquiry skills by all
students.

Each MAP Performance—based event is developed as a module of questions focusing on a
specific experimental scenario. A review of standardized prompts and scoring guides, with
common errors, for selected Performance event module items is provided. These are followed by
samples of modules with examples of student responses.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Using Released Items with Colleagues and Students

#1 To familiarize students/teachers with the format and expectations of the
performance-event component of the MAP test

A booklet of released items can be used as a “package” to give students/teachers an overview of
the test as a whole, so they can see the variety of questioning strategies used. In Science and
Communication Arts in particular, items are linked and students need to learn how to refer back
to stimulus material or the initial prompt.

#2 To train students in self-evaluation and proofreading

Teachers should use the released items for the performance events (for example, the word
problem in Mathematics, the writing prompt in Communication Arts, the experimental design
module in Science) and respective anchor papers to train students how to use the prompt and
scoring guides to evaluate their own work and the work of other students. This is a very
important step in improving student achievement. The following is a recommended process.

a. Use post-it notes to cover the annotations and scores on the student anchor papers,
then make transparencies of the problem (item prompt), the scoring guides, and the
student anchor papers. Make paper copies of the problem and the scoring guide for
student use.

b. Distribute paper copies of the problem for students to work individually.
C. Distribute copies of the scoring guide and review it with the class.
d. Have students use the scoring guide to determine a score for their own paper

(privately). If they think they have made a mistake, have them articulate the mistake
on the paper or on a post-it note. The students’ own annotated papers should be set
aside.

e. Put up a transparency of one of the anchor papers. Be sure the score and annotations
are not visible. Have students work in pairs to score the sample work. Remind them
that they need to refer to the scoring guide and stay true to its expectations.

f. As a class, discuss the scores assigned to the work by the students. Students must be
able to defend the scores they gave based on the scoring guide.

g. Repeat this process with the rest of the samples.

h. Have students return to their own work and decide if the score they initially gave

themselves needs to be revised.
I. Students should be able to articulate what changes need to be made in their work in
order to earn credit for an exemplary response.

#3 To establish standardized expectations for students across classrooms

Teachers should experience the procedure described above using a packet of released items,
scoring guides, and anchor papers. After completion of steps a — g, teachers should use MAP-like
scoring guides to blind-score sets of students’ work. After participating teachers have scored the
set of papers, they should compare assigned scores. Discrepancies indicate the need to
standardize expectations from one class to the next and/or to adopt MAP-like test formats,
prompts and scoring guides for regular classroom use. Analysis of student scores may indicate
the need to revise curriculum and assessments to better prepare students for mastery of
expectations.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

What is the effect of friction on distance traveled?

Carlos and Kim did a science project about friction, testing different surfaces on a ramp.
They wondered if surfaces with more friction would slow toy cars down so that they would not
travel as far. They decided to test three surfaces, sand paper, waxed paper, and painted wood,

using the following procedure:

1. They made a wooden ramp and covered the ramp with paint.
2. They held a toy car at a starting line at the top of the ramp and then released it.

3. Using a metric ruler, they measured how far the car rolled after it left the ramp and

recorded their results.
4. They repeated steps 2 and 3 using waxed paper on top of the painted surface.
They repeated steps 2 and 3 using sandpaper on top of the painted surface.

o

surface

G

<+«—— distance traveled :/ ramp

1. Write a reasonable hypothesis for the experiment that Carlos and Kim conducted.

2. What is the independent variable in this experiment?

What is the dependent variable in this experiment?

Carlos and Kim recorded the data from their experiment in the data table below:

Table 1
surface of the Distance Car _Traveled (cm) A_verage
Trials Distance
Ramp
(cm)
Sand paper 45 50 47 51 47 48
Waxed paper 92 98 94 95 96 95
Paint 80 82 80 84 79 81
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Exemplary Responses and Examples of Common Errors — Intermediate Level

3. Use the data from Table 1 to construct a bar graph on the grid below. Graph only the
averages of the distance measurements.

Be sure to provide:
= an appropriate title
= alabel for each axis with appropriate units
= an appropriate number scale and category labels
= correctly plotted data

4. Use the data from the data table and graph to write a conclusion for the experiment on

friction.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Identifying Independent and Dependent Variables

A hypothesis with only a prediction of main effect should be tested by an experiment in which
only one variable is changed at a time. All other variables should be kept unchanged, or
controlled. Students are expected to be able to distinguish between the following elements of a
properly designed experiment:

a. The variable that is purposely manipulated (changed) by the experimenter is
called the independent variable. This is the factor believed to have a main
effect on the predicted results.

b. The variable that changes in response to the independent variable and is
observed (collected as data) is called the dependent variable.

C. Constants are all factors that remain the same and have a fixed value.
Their purpose is to isolate the factor (independent variable) that can affect the
results.

d. Control (or control group) is the standard for comparing experimental results.

The experimental setup (group) either does not contain the independent variable
or provides a baseline value for the independent variable.

Exemplary Response:
2. What is the independent variable in this experiment?

Type of Surface

What is the dependent variable in this experiment?

Distance Traveled

Common errors
e Independent and Dependent variables are reversed.

e Responses indicate that students do not understand the definitions and purposes of the
different elements of the experiment and cannot distinguish between them.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

ANCHOR PAPERS FOR SCORING BAR GRAPH ITEMS

One

Generic Scoring Guide for BAR GRAPH, Grade 8

(10x10 grid provided with horizontal lines/spaces for labeling of axes and title, prompt

designates bar graph to be constructed)

Four Total Points

point for each of the following:

Appropriate title: a statement of the relationship between the independent and
dependent variables or a statement of what is being tested
Both axes correctly labeled, with units if appropriate
Appropriate number scale written along axis: numbers on the gridlines, numbers
that allow all data to be plotted, consistently scaled
AND
appropriate category labels written along axis below bars
All data points correctly plotted

Prompt for bar graph reads:

Use the data from Table ___ to construct a bar graph on the grid below. (Customized
information related to data to be plotted may be provided.)
Be sure to provide:

= an appropriate title

= alabel for each axis with appropriate units

= an appropriate number scale and category labels
= correctly plotted data

Common errors on Bar Graph

Zero or only some bars are plotted correctly
Bars are not plotted above correct category labels
Bar does not extend to correct number value (e.g., top of the bar cannot be distinguished,
bar stops short of or extends beyond data value)
Points are plotted instead of bars
Numbering of y-axis is not consistently scaled
Numbering scale does not allow for plotting of data
Number values along y-axis are not aligned with grid lines (e.g., written between lines so
that value of line cannot be distinguished)
Categories of the independent variable
= are not labeled along x-axis
= do not match those provided by the data
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Graph 1

2 points
= alabel for each axis with appropriate units
= an appropriate number scale and category labels

e Title is unacceptable
Incorrect plotting of 95 cm (Compressing the number scale made it very difficult for the

student to plot the data)

Suggestion: Give students practice in determining a useful number scale that will use up as
much space on the graph as possible, allowing them more range in plotting.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Graph 2

2 points
= an appropriate title
= correctly plotted data

e Missing units from label

e Number intervals are inconsistent. It appears that the student began with a scale in mind,
saw that it wouldn’t fit, and switched to a new scale. (It is acceptable to add the row on
the top; however, it is not recommended. The student did not lose points for the
additional grid line.)

Suggestion: Give students practice in determining a useful number scale.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Graph 3

3 points
= alabel for each axis with appropriate units
= an appropriate number scale and category labels
= correctly plotted data

e Unacceptable title

Suggestion: Give students practice in determining the independent and dependent variables. A
good title reflects what is being manipulated (i.e., the surface) and what is being measured (i.e.,
the distance the car traveled in cm).
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Graph 4

1 point
= correctly plotted data

e Title is unacceptable
e “Average (cm)” label is unacceptable as an axis label (“average cm” of what?)

e Y-axis is not appropriately scaled (the bar graph cannot have a value for the independent
variable less than zero in this case; it would mean that the cars roll up the ramp)

Suggestion:

Give students practice in determining the independent and dependent variables. A good title
reflects what is being manipulated (i.e., the surface) and what is being measured (i.e., the
distance the car traveled in cm).

Give students practice in proofreading and peer editing to see if each label makes sense
independently of the graph and labels.

Have students evaluate the “reasonableness” of all plotted data values on the graph.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Graph 5

2 points
= an appropriate title
= alabel for each axis with appropriate units

e No point for intervals because the spaces between gridlines were labeled instead of the
lines.

e Because of the poorly numbered y-axis, the student became confused and failed to plot
the data consistently. the 48 value (for sandpaper) can be given credit because of the
“internal logic” of the number scale. however, the 95 value (for waxed paper) is not
plotted correctly.

Suggestion: Students must be taught to label the axes with number values along the gridlines
and NOT the spaces, even on a bar graph.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Graph 6

Exemplary Response:

4 points

an appropriate title

a label for each axis with appropriate units

an appropriate number scale and category labels

correctly plotted data
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Graph 7

3 points

. an appropriate title (acceptable as a statement of what is being tested)
a label for each axis with appropriate units
an appropriate number scale and category labels

e Student receives no point for plotting of data. The student plotted all the data
except the averages. Points were not taken off for extending the graph, only for
omitting the plots for averages.

Suggestion: Emphasize the importance of reading the prompt carefully. Discuss the role of
averages in communicating data rather than using the results of all trials.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Writing a Conclusion

A conclusion should be a simple sentence indicating the extent that the data supported the
hypothesis. It should describe any relationship found between the independent and dependent
variables.

4. Use the data from the data table and graph to write a conclusion for the experiment on

friction.

Exemplary response:

The lower the friction, the greater the distance traveled by the car.

OR

The greater the friction, the less distance traveled by the car.

Acceptable response:

The less friction there is, like on waxed paper, the more the car traveled. The car didn’t go very
far with more friction, like on the sandpaper.

No point earned: Unacceptable response (doesn’t provide the relationship between the
variables):

They proved that friction does make a difference.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Light Energy

The class decided to investigate light to see if the angle of the light made a difference in the
amount of energy that was absorbed from the light. The designed the experiment using the
following procedure:

1. They put a thermometer in each of three pieces of black paper.

2. They placed each thermometer under a bright lamp.

3. Each thermometer was placed at a different angle so the light would hit each
one differently (one was tilted at a 45° angle on a box, one was placed flat on
the tabletop, and one was placed standing straight up).

4. The students recorded the temperature of each thermometer every
five minutes.

5. The experiment was repeated three times for a total of 20 minutes.

TN

#1 #2 #3
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Exemplary Responses and Examples of Common Errors — Intermediate Level

1. Construct a data table in the space below that would compare the angle of light with the
amount of energy absorbed. The data table should be designed so that other students could
use it to record and analyze the data collected during the experiment. Be sure to label rows
and columns appropriately.

2. Write a reasonable hypothesis for this experiment.

3. The class will need to conduct a fair experiment. Describe two factors they will need
to control (keep the same) in the experiment above to make the experiment fair.

4. Why is it important to control all the variables except one in the experiment?
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Exemplary Responses and Examples of Common Errors — Intermediate Level

The class wanted to do another experiment to see if the color of paper makes a difference in how
much energy is absorbed by the light. They set up the experiment with three thermometers set
the same distance from a lamp. Each thermometer was wrapped in different colors of paper.

=

#1 #2 #3

5. ldentify two factors that will need to be measured during the experiment.
Next to each one, identify the tool they will need to use.

Factor to be measured Tool needed for measure
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Exemplary Responses and Examples of Common Errors — Intermediate Level

ANCHOR PAPERS FOR DATA TABLES

Generic Scoring Guide for DATA TABLES, Grade 8
Two Total Points

One point for each of the following:

Point 1:
The row or column headings indicate what information is to be manipulated and
recorded relative to the independent variable (can be a descriptive heading with units, if
appropriate, or the conditions to be varied may be written in).

AND
The row or column headings indicate what information is to be observed and recorded
relative to the dependent variable (can be a descriptive heading with units, if appropriate, or
the conditions to be varied may be written in).

Point 2:
Data table is organized to allow for collection and analysis of data relevant to the
experiment

Prompt reads:
Construct a data table in the space below that would compare the _(1V) and
(DV) . The data table should be designed so that other students could use it to
record and analyze the data collected during the (new) experiment. Be sure to
label rows and columns appropriately.

Ideally the experimenter should be able to identify all of the main components of the experiment
in the data table without reference to the prompt. These components include: the independent
variable, values of the independent variable to be tested, the kind of results (data related to the
dependent variable) to be observed, the number of trials or measurements to be recorded, and the
units of measure. The data table should allow for easy comparison of results for the different
values of the independent variable.

Common Errors:

e Headings do not indicate what type of data is to be recorded (e.g., temperature, distance,
height)

e Units are not provided for measurements (either in the row or column headings or in the
spaces provided for the values of the independent/dependent variables)

e Sufficient rows or columns are not provided for recording data specific to the
independent variable values or number of trials/measurements identified in the
description of the experiment
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Exemplary Responses and Examples of Common Errors — Intermediate Level

e Graphs are created instead of data tables

e Rows and columns are not arranged so that the results for the different values of the

independent variable can be easily compared (e.g., data for each value is recorded in a
separate table; each trial or measurement is recorded in a separate table)

Exemplary response:

Angle of Light Temperature (° C)
(or : . . :
Position of Thermometer) 5 min 10 min 15 min 20 min
Tilted
Horizontal
Vertical
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Exemplary Responses and Examples of Common Errors — Intermediate Level

1 point:
Rows and Column headings indicate what information is to be manipulated and recorded
relative to the independent variable and dependent variables

e Data table is NOT organized to allow for collection and analysis of data relevant to the
experiment (missing columns for multiple readings every five minutes)

4, Construct a data table for the students to use for their data. Be sure

rhﬂmmcwl ?ggﬁfm Fure (

i =z 1

1 point:
Data table is organized to allow for collection and analysis of data relevant to the experiment

e Rows and Column headings do NOT indicate what information is to be manipulated and

recorded relative to the independent variable and dependent variables (temperatures in
degrees Celsius)

4. Construct a data table for the stodents to use for their data. Bcsuremlabclaﬂmwsmdmlmm
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Exemplary Responses and Examples of Common Errors — Intermediate Level

0 points:
e Data table is not organized to allow for collection and analysis of data relevant to the
experiment (missing column for fourth measurement)

e Rows and Column headings do not indicate what information is to be manipulated and
recorded relative to the independent variable and dependent variables (temperatures)
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1 point:
Data table is organized to allow for collection and analysis of data relevant to the experiment

e Rows and Column headings do not indicate what information is to be manipulated and
recorded relative to the independent variable and dependent variables (temperatures)
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Exemplary Responses and Examples of Common Errors — Intermediate Level

0 points:
e Datatable is NOT organized to allow for collection and analysis of data relevant to the
experiment

e Rows and Column headings do not indicate what information is to be manipulated and
recorded relative to the independent variable and dependent variables (temperatures)

1 point:
Rows and Column headings indicate what information is to be manipulated and recorded relative
to the independent variable and dependent variables

e Data table is NOT organized to allow for collection and analysis of data relevant to the
experiment (independent variable is identified twice, no columns for multiple
temperature readings are available)
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Exemplary Responses and Examples of Common Errors — Intermediate Level

0 points:
e Datatable is NOT organized to allow for collection and analysis of data relevant to the
experiment (no column for 20 minute reading, not organized for comparison of different

thermometers)
e Rows and Column headings do not indicate what information is to be manipulated and

recorded relative to the independent variable and dependent variables (does not indicate
that the independent variable is the angle of light/different thermometers)

e —— . —— i mmmmmE — W RS W BN SRES R NS B TR ESATE WO RALAARE

1S

B i | O @"‘—“—"————
e
o
[3: _

|

3%
%’? Fota |

TR
ST
37

A Teta a resssnahle heimaibhoale S hlin S aafon o i

0 points:
e Graph, not a data table
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Exemplary Responses and Examples of Common Errors — Intermediate Level

1 point:

Rows and Column headings do not indicate what information is to be manipulated and recorded
relative to the independent variable and dependent variables (thermometers; temperatures)

e Data table is not organized to allow for collection and analysis of data relevant to
the experiment (temperatures every 5 minutes, NOT 3 trials)
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1 point:
Data table is organized to allow for collection and analysis of data relevant to the experiment

e Rows and Column headings indicate what information is to be manipulated and recorded
relative to the independent variable and dependent variables
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Exemplary Responses and Examples of Common Errors — Intermediate Level

ANCHOR PAPERS FOR SCORING ITEMS ASSESSING
TESTABLE HYPOTHESES

Generic Scoring Guide for Testable Hypotheses

Testable Hypothesis:
Any reasonable hypothesis based on the testable question or statement of a problem that predicts
an effect, or the lack of effect, of the independent variable on the dependent variable

Exemplary responses take these appropriate forms:

“If (independent variable) (description of change in (IV)), then (dependent variable) (description
of effect)”

“As the (independent variable) (description of change)s, the (dependent variable) (description of
change)s”

“The (qualitative/quantitative change in independent variable) of (independent variable), the
(quantitative change in dependent variable)”

B. What is the hypothesis for this investigation?

Common errors

e Response does not provide a specific, directional prediction (e.g., prediction fails to
identify how the dependent variable will be affected by the independent variable;
prediction is vague as it does not specify how the change will differ from the
expected results to be observed in the control group)

e Response does not suggest a specific, quantifiable change in the dependent variable
(e.g., predicts a “better/best” effect which does not suggest “how” the effect would be
better; predicts that the independent variable will “affect/help/change _(DV)_
more/the most,” which does not specify what will be changed and/or how)

e Prediction does not relate to problem or question asked (e.g., may predict a change in
a dependent variable different from the change specified in the problem)

e Provides a reason for change instead of a prediction of change

e Prediction is vague due to use of pronouns (it, they) instead of using specific nouns to
distinguish between the independent variable and dependent variable

e Provides another question or statement of the problem instead of a hypothesis
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Exemplary Response:

1 point:

Predicts an effect, or the lack of effect, of the independent variable (thermometer laying down)
on the dependent variable(will absorb the most energy) related to the testable question or
statement of a problem
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1 point:

Predicts an effect, or the lack of effect, of the independent variable (thermometer standing
straight up) on the dependent variable(will absorb energy faster) related to the testable question
or statement of a problem
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1 point:
Predicts an effect, or the lack of effect, of the independent variable (thermometer directly under
lamp) on the dependent variable(will be hotter) related to the testable question or statement of a

problem
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Exemplary Responses and Examples of Common Errors — Intermediate Level

0 point:

Prediction is not directional (does not specify which thermometer would be the starting or low
temperature)

“Turn the thermometer” is unclear as to which position is being addressed.
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1 point:

Predicts an effect, or the lack of effect, of the independent variable (thermometer directly under
lamp) on the dependent variable (will get the most heat) related to the testable question or
statement of a problem
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0 point:
Does not predict an effect, or the lack of effect, of the independent variable (the one horizontal
thermometer) on the dependent variable related to the testable question or statement of a problem
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Exemplary Responses and Examples of Common Errors — Intermediate Level

0 point:
Does not predict an effect, or the lack of effect, of the independent variable on the dependent
variable related to the testable question or statement of a problem

Q0 woun Mave 2 The(nmosmesels as Nneee Ohidlereps
mwmdﬂau_ﬂ&_&hmmmgh oW Ps.

0 point:

Does not predict an effect, or the lack of effect, of the independent variable (all thermometers are
under the lamp) on the dependent variable related to the testable question or statement of a
problem

3 YAk 4 one uetel ¥ee laewD

A0l B el o0 i N\e mmeai
#e.m‘P
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Exemplary Responses and Examples of Common Errors — Intermediate Level

1 point:
Does predict an effect, or the lack of effect, of the independent variable (Thermometer 2
position) on the dependent variable related to the testable question or statement of a problem

I oA -;fhg:mcm-ﬂrel-ﬂ m:ﬂu‘x e 4he hokest

0 point:

Does not predict an effect, or the lack of effect, of the independent variable (which thermometer
do they think is closer) on the dependent variable related to the testable question or statement of
a problem

L o S AL L Hivmiyues( LS
'V@&{iﬁ‘(' e (TG VE e 1k ilIge4 oo

T Tha alasa wall maad bn cnmduind o Folo mrmelos s Tiaeefho s b f Gl ™M _ B - a1
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Exemplary Responses and Examples of Common Errors — Intermediate Level

ANCHOR PAPERS FOR SCORING ITEMS ASSESSING
TESTABLE QUESTIONS AND HYPOTHESES

Generic Scoring Guide for Testable Questions

Testable Question:

Any reasonable testable question about __ that:

= identifies what will be tested or measured

= will generate quantifiable data

= has a control or comparison inherent in the question

(Scoring note: Statements of a problem, which meet the criteria for a testable question, will be
allowed)

A. Write a question that could be the basis of your investigation

Common errors

e Response does not identify what is to be tested or measured (e.g., affect of independent
variable on dependent variable)

e Response does not identify what quantifiable data will be collected

e Suggests an vague change instead of a specific, measurable change in the dependent
variable (e.g., “what will happen if the _(IV)_ is changed?” does not identify a
measurable dependent variable)

e Response does not suggest a comparison between the control and experimental group(s)

e Response does not suggest a problem (instead may be a prediction)

e Problem is vague due to use of pronouns (it, they) instead of using specific nouns to
identify the independent variable and dependent variable

Generic Scoring Guide for Testable Hypotheses

Testable Hypothesis:
Any reasonable hypothesis based on the testable question or statement of a problem that predicts
an effect, or the lack of effect, of the independent variable on the dependent variable

Exemplary responses take these appropriate forms:

“If (independent variable) (description of change in independent variable), then (dependent
variable) (description of effect)”

“As the (independent variable) (description of change)s, the (dependent variable) (description of
change)s”

“The (qualitative/quantitative change in independent variable) of (independent variable), the
(quantitative change in dependent variable)”
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Exemplary Responses and Examples of Common Errors — Intermediate Level

B. What is the hypothesis for this investigation?

Common errors

Response does not provide a specific, directional prediction (e.g., prediction fails to
identify how the dependent variable will be affected by the independent variable;
prediction is vague as it does not specify how the change will differ from the
expected results to be observed in the control group)

Response does not suggest a specific, quantifiable change in the dependent variable
(e.g., predicts a “better/best” effect which does not suggest “how” the effect would be
better; predicts that the independent variable will “affect/help/change _(DV)
more/the most,” which does not specify what will be changed and/or how)

Prediction does not relate to problem or question asked (e.g., may predict a change in
a dependent variable different from the change specified in the problem)

Provides a reason for change instead of a prediction of change

Prediction is vague due to use of pronouns (it, they) instead of using specific nouns to
distinguish between the independent variable and dependent variable

Provides another question or statement of the problem instead of a hypothesis
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Exemplary Responses and Examples of Common Errors — Intermediate Level

f Ada’s Tomatoes

Four things affect plant growth: sunlight, water, air, and soil. Ada planted tomatoes in
her garden. She chose to investigate the effect of the amount of sunlight on the size of
the tomatoes,

Ada planted five tomato plants at different distances from her house, The picture below
shows how the shadow of the house moves across the garden from 8:00 4. to noon.
The plants closest to the house get the fewest hours of sunlight. The plants farthest
from the house get the most hours of sunlight.

| DO NOT WRITE MERE &
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T DO HOT WRITE WERE @
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Plant Area A B = D E
Hours of Sunlight 3 9 10 11 12

i

| DO ROT WRITE HERE (&

il —————— — ———— T — T —— — —— —— ——— — — ——— — — —— — —— — —

Page 2
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Exemplary Responses and Examples of Common Errors — Intermediate Level

7  Ada decided to repeat her experiment using 100 tomato plants instead of 5.
Why is it a good idea to use many plants instead of a few?
-
u
£
E
o
E
5
=
g
8  Adaread that the type of fertilizer can affect the size of tomatoes. She decided
- to compare organic fertilizer and chemical fertilizer.
&
= (a)  Write a correctly worded question that could be the basis of her scientific
E investigation.
g
(b)  Write a correctly worded hypothesis for the question you wrote above.
-
-
=
E
E
g
9  What will be the independent and dependent variables in the experiment
suggested in Number 8 7
- Independent variable
u -
g Dependent variable
E
o
=
g
=z
g
Page 6
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Scoring Guide Spring 2002 Grade 7 Science

Session:
Item No.:
Page No.:
Standard:
Goals:

[=p T I )

L.B.1(Std 7)

[ ]
L
L7
= -

Key Element:

Any one of the following;:
¢ Alarger sample size gives more reliable data.
* More plants make one defective plant easier to dismiss.

¢ Errors have less etfect on results if averaged with a large number of correct data.

Score Points:
1 point one key element
0 points other
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Scoring Guide Spring 2002 Grade 7 Science
Session: 2

Item No.: 8

Page No.: 6

Standard: II.B.1(Std 7)

Goals: 1.1

Key Elements:

(a) either one of the following:
¢ How does fertilizer type atfect tomato size/plant size?

e any question that implies fertilizer as the independent variable and tomato
size/plant size as the dependent variable

Note: The question must be testable.

(b) any one of the following:
e Chemical fertilizer will produce bigger tomatoes than organic fertilizer.
¢ Organic fertilizer will produce bigger tomatoes than chemical fertilizer.

¢ Tomato size/plant size is not related to fertilizer type.

Score Points:

2 points two key elements
1 point one key element
0 points other
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Scoring Guide Spring 2002 Grade 7 Science
Session: 2

Item No.: 9

Page No.: 6

Standard: I1.B.1(Std 7)

Goals: 1.3

Key Elements:

(Independent variable) fertilizer type

(Dependent variable) tomato size/plant size

Score Points:

2 points two key elements
1 point one key element
0 points other
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigation.

(b)  Write a correctly worded hypothesis for the question you wrote above.

Score Point 2

2 Key Elements

>A testable question that implies fertilizer as the independent variable
and tomato size as the dependent variable.

>"Better" is defined as "more growth", i.c. larger (in this context)]

Hypothesis receives credit because “better growth” is interpreted as
related to “size of tomatoes” as defined in the testable question. Thus,
the scoring of both is linked in this case.

6/2005 Missouri Department of Elementary and Secondary Education

37



Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigati.on

oL mwm

(b) Write a correctly worded hypothesis for the question y::m wrote above.

Score Point 1

1 Key Element

= A testable question that implies fertilizer as the independent variable and tomato
size as the dependent variable.

>[too vague - does not specify the effect of fertilizer on tomato size]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a} Write a correctly worded question that could be the basis of her scientific
invesligation.

when T use Pne Chemico)
Rectilizer X mul lomatoes
_qrown Loster o Dhggect

(b)  Write a correctly worded hypothesis for the question you wrote above.
T Ak TS T Usec\  Chéemicol
_Recti\izer Yol My {omMotOeS

wd__%m.b_mmi_bbﬁ-—

Score Point 0

No Key Elements

>[too vague - faster or bigger than what?]
>[incorrect - "slow" is not what is being tested]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a) Write a correctly worded question that could be the basis of her scientific
investigation.

Mﬁ%ﬂﬂiﬂ\‘mﬁt‘ on
o onemical ferilizer worie berter
ON_AOmat0  plonts,

(b)  Write a correctly worded hypothesis for the question you wrote above.

jmﬂmmLi&‘hl
veHer petouse v oS
@glﬁc cnmulfflts Yhat hElp

pants qrow

Score Point 0

No Key Elements

>[too vague - "work better" does not address size]
>[too vague - "work better" is not specific to size]

6/2005 Missouri Department of Elementary and Secondary Education

40



Exemplary Responses and Examples of Common Errors — Intermediate Level

O fecilzecw) '_-_-.f .
(0 OCauWdtNn of =g ATy )ofe!
NCOATNC e CROM(QNTY

(b) Write a correctly worded hypomesls for the question you wrote above.

T ANnr s otaan’

ﬂiﬂwec ORI a@?%\w

’W\ﬁ’ﬁ MQCe .

Score Point 0
No Key Elements

>["affect the growth" is not a clear reference to size; could be greener, healthier]
>[too vague to be a prediction of effect]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

fa) Write a correctly worded question that could be the basis of her scientific
investigation. _
Lisnge o Fmmak ses 7
(b)  Write a correctly worded hypothesis for the queetmn you wrote above.
Score Point 1
1 Key Element

>A testable question that implies fertilizer as the independent variable and tomato
size as the dependent variable.

>[not a hypothesis; it's another question]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a) Write a correctly worded question that could be the basis of her scientific
investigation.

(b)  Write a correctly worded hypothesis for the question you wrote above.

Y 3 WA
£ | cal Per
| 3 []
eSSl 10 SEL I W AN O/ TNE  Dhagés oMaie
] ,| § 'l.
"la‘ ‘l.’ Vradd a L - AL A fAAY]

the \9139954’ ‘|Drr\a

Score Point 2

2 Key Elements

>A testable question that implies fertilizer as the independent variable and tomato
size as the dependent variable.

>Chemical fertilizer will produce bigger tomatoes than organic fertilizer.

6/2005 Missouri Department of Elementary and Secondary Education

43



Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigation.

Wi, SettNzee .ﬁkﬁfﬁﬁcﬂhﬁmrai
Nome Yomakees?

Write a correctly worded hypothesis for the question you wrote above.

T hﬁ&«@m%mgﬁkﬁnww

Score Point 2

2 Key Elements

>A testable question that implies fertilizer as the independent variable and
tomato size as the dependent variable.

>Organic fertilizer will produce bigzer tomatoes than chemical fertilizer.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a)  Write a correctly worded question that could be the basis of her scientific
investigation.

Score Point 1

1 Key Element

=/ testable question that implies fertilizer as the independent variable and
tomato size as the dependent variable.

>[no reference to effect on size]

The scoring of the hypothesis is not linked to the testable
question in this case, because the hypothesis now refers to the
tomato plants in general, instead of tomato (fruit) size as
mentioned in the question.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a) Write a correctly worded question that could be the basis of her sdentific
investigation.

(b) Write a correctly wordc;] hypothesis for the question you wrote abn\fé.

Score Point 0

Mo Key Element

>[too vague]

>[incorrect: "growth rate” is not what is being tested]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigation.

D ,:I ¢ E !“*5 !: ‘F ! J
et h]’}lg Jo it i
make X Ao big;m

(b)  Write a correctly worded hypothesis for the question you wrote above.
2 owr )\ Yee) pot b e

i~ ont works best  and then
uge Ave oz, +hob worhs best.

Score Point |

1 Key Element

>A testable question that inplies fertilizer as the independent variable and
tomato size as the dependent variable.

>[incorrect response - not a hypothesis]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a) Write a correctly worded question that could be the basis of her scientific
investigation.

pothesis for the question you W{ﬁtc above.

/ NS

Score Point |

1 Key Element

>A testable question that implics fertilizer as the independent variable
and tomato size as the dependent variable.

>[does not compare; does not predict effect]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a)  Write a correctly worded question that could be the basis of her scientific
investigation.

(b)  Write a correctly worded hypothesis for the question you wrote above.

L

(7 [} ] > ;‘; Y 1,

Score Point 0

No Key Elements

>[no credit given - "best" is not necessarily larger]
>[too vague - makes no reference to size]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a)  Write a correctly worded question that could be the basis of her scientific
invesligation.

{b) Write a correctly worded hypothesis for the question you wrote above.

T Ihink choim :
bete 1,

Score Point 0

No Key Elements

>[no credit given - "better” is not necessarily larger]
>[too vague - makes no reference to size]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigation.

Uhek wowld  make the diffennce
In_the apedh of fomatas

(b}  Write a correctly worded hypothesis for the question you wrote above.

ey
will () O ]‘— h& &

__ chemica ( Lertfil iney, N

Score Point 0

Mo Key Elements

>[too vague - makes no reference to size]
=[too vague - makes no reference to size]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigation.

Ol prake oo dierente  wa
any w8 o0 : \Z e

1% u's.o_c\ N w‘rmd 0% clennical %.r\-‘ﬂ-.-r_ar"?
(b Wr:tucnmcﬁywordad hypothesis for the question you wrote above.

wWhich  wocks  ‘potter as Fe;.rﬁ\t—;_e.i—l
Ofganic or CcwWwimical Lo\ tnevy)

Score Point 0

No Key Elements

>[too vague - "will it make a difference...”, how?]
>[incorrect response - e T oo
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientfic
investigation,

_In  nhich Ferdifeere b the
w‘} Ly h

)  Wiitea cocreetly wosded hypothesis for the question you wrote above.
s 2 mwmmm/
ang (Ovgani tach gad 3 Ferklzer in ditteret i
fiive  Ench came giount o pakr, Silight and Air

Score Point 0

No Key Elements

>[no credit given - "better” 15 not necessarily larger]

>[incorrect response - description of an experiment not a hypothesis)
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigation.

Uhek wowld  make the diffennce
In_the apedh of fomatas

(b}  Write a correctly worded hypothesis for the question you wrote above.

ey
will () O ]‘— h& &

__ chemica ( Lertfil iney, N

Score Point 0

Mo Key Elements

>[too vague - makes no reference to size]
=[too vague - makes no reference to size]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

{a} Write a correctly worded question that could be the basis of her scientific
investigation.

(b)  Write a correctly worded hypothesis for the question you wrote above.

Score Point 0

Mo Key Elements

>[not a testable question]
>[blank]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a) Write a correctly worded question that could be the basis of her scientific
investigation.

(b) Writeaco y worded hypothesis for the question you wrote above.

IO

- r

Score Point 0

No Key Elements
>[incorrect response]
>[incorrect response]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

(a)  Write a correctly worded question that could be the basis of her scientific
investigation.

Ay DRoudd Lo COMEond oo

feizer «Cremen \ Lol ze9

(h)  Write a correctly worded hypothesis for the question you wrote above.

MWMLQ :

Score Point 0
No Key Elements
>[incorrect response - does not address affect of fertilizer
on tomato size/plant size] ) X
>[incorrect response] Tnfermotion & prhded. i prevmpl -
does not oddrecs preblem beady tested .

6/2005 Missouri Department of Elementary and Secondary Education

57



Exemplary Responses and Examples of Common Errors — Intermediate Level

ANCHOR PAPERS FOR SCORING SINGLE LINE GRAPHS

2007-2010 MAP Assessments

Generic Scoring Guide for Single Line GRAPH, Grade 8
(10x10 grid provided with horizontal lines/spaces for labeling of axes and title, prompt
designates bar or line graph to be constructed)

Four Total Points
One point for each of the following:

e Appropriate title: a statement of the relationship between the independent and
dependent variables or a statement of what is being tested

e Both axes correctly labeled, with units if appropriate

e Appropriate number scale(s) written along axis/axes: numbers on the gridlines,
numbers that allow all data to be plotted, consistently

e All data points correctly plotted AND correctly connected by a line

Prompt for line graph reads:
Use the data from Table ___ to construct a line graph on the grid below. (Customized
information related to data to be plotted may be provided.)
Be sure to provide:
= an appropriate title
= alabel for each axis with appropriate units
= an appropriate number scales
= correctly plotted data

Common errors on Line Graph

e Title provided is a “catchy name” instead of a description of the intent of the experiment
(e.g., “_(IV)_compared to _(DV)_,” “The effect of _(1V) _on _(DV)_")
Axes are not labeled with variable descriptions
Units of measure are not provided
No points or only some of the points are plotted correctly
Points are not connected by a line
Bars are plotted instead of points connected by a line
Numbering of axes
= is not consistently scaled
= are not equally spaced
= values do not allow for plotting of data
= are not aligned with grid lines (e.g., written between lines so that value of line
cannot be distinguished)
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Exemplary Responses and Examples of Common Errors — Intermediate Level

INTERMEDIATE PERFORMANCE EVENT

You are the owner of a company that supplies local flonists with tulips. Last year the tulips you produced tended
to be smaller than usuwal and you wonder ifit had something to do with warmer soil temperature during the
previous  winter. The data below shows how the temperature of the ground in which tulip bulbs lie dormant in

TULIPS

the winter affects the rate of growth of tlip plants.

HEIGHT OF TULIP PLANTS

ONE WEEK AFTER BREAKING THROUGH SOIL

Ground Temperature in Winter

7C

2C

0C

Average Height of Plants

4 cm

8 cm

14 cm

1. Use the grid below to display the data from the chart as a line graph. Label and provide a number scale for

each axis, and give your graph a title
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Exemplary Responses and Examples of Common Errors — Intermediate Level

2. Based on the data on Page 2, describe the relationship between ground temperature in winter and the height
of tulip plants after a week of visible growth,

3, Describe three variables other than winter ground temperature that might affect the rate at which tulip plants
ETOW,

1.

3

4, Did the data on Page 2 convince you that winter ground temperatures affect the rate of growth of tulips?
Explain your answer.
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Exemplary Responses and Examples of Common Errors — Intermediate Level

1. Four points

Key Elements:

accurately plotted points on a line graph

titled appropriately

both axes correctly labeled

both axes correctly scaled

Score Points:

4 points four key elements

3 points three key elements

2 points two key elements 1;
1 point one key element -

Ton, heal

0 points other

J.”af“ r'.'

Note: Axis labeling does not have 1o include “cm™ or *““C™; however, in this case, units must
be given elsewhere on the graph to receive the “axis labeling point.”

2 One point
The lower the ground temperatwre the greater the heisht or wice vemsa
3. Threepmnis-one for each of three answers

Air temperature

Soil type (mmeral type)

Amount of water

Amount of sunlight

Type of mlipfulip bulb

Parasites/pests

Use of ferilizers

Cleseness of individual plants (density)

How desp the tulb was planted

Any obviowsly mnfluential warable with respect to growth

4. One point

Yes AND tulips grew more when the ground temperature was colder
OR

No AND suggestion that not enough information iz given about how the inwvestigation was conducted fo
evaluate the guality of the data
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Exemplary Response
1y
13
e~ i
S e
i
a
1
* e
% s
E
O
3
< 3
) !
4 peints 0
.,__4 ey eloments LG
¢ line tj‘rn‘l:ll'\ {;JH:: Oteurate Fi‘di—im}
* (g gugphug le HHe
* lpeth ouies aeeeptably |akeled
| both oues Correetly sealed
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Exemplary Responses and Examples of Common Errors — Intermediate Level

-
&

5 <

-
.

o

-

(i

-~

Oaep gy tivg™N g3

T 33 M5 b7 F O 02D S te T o AR

1 point Ga &

Doc# 083024

1 key element

*» [incorrect plotting]
* [missing title]

* [unacceptable axes labels (lacks ‘cm”)] TR2-3p1
* both axes correctly scaled
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Exemplary Responses and Examples of Common Errors — Intermediate Level

ERET=an

i
]
5?
S
a .8
3
2
‘ ]
. (0N
0 points ,7¢

Doc # 199946

0 key elements

= [incorrect plotting]

» [missing title]

* [no axes labels]

* [incorrect scaling for at least one axis]
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Heignet of Talip Plants One Week After

Breeking Threugh %oil

lany

1 »

<

ff-‘frf

ﬁ'm)

ge llfigil

Fliera
- P?&m; e

1 point

. & ' 1] [ ] & 2
"o ?ﬁmftrﬂuﬁt T

Doc # 057641
1 key element
» [not a line graph]
» acceptably titled

« [unacceptable axes labels (lacks “°C")]
» [incorrect scaling for at least one axis]

Wmlir
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Exemplary Responses and Examples of Common Errors — Intermediate Level

"
¢
~ T
g s
o
S
\_ I
5
/ N
Vi
i ]
1 point 1 = 11
Doc # 072630 HW
1 key element
+ [incorrect plotting]
« [missing title]
« [unacceptable axes labels (lacks units)]
« both axes correctly scaled
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Duercsg gt phats

Hh R

e @ 4 w.

0 points '
- Grooraum P
Doc # 077996 1N

0 key elements u! mk

* [incorrect plotting]

* [missing title]

* [unacceptable axes labels (lacks units)]
* [incorrect scaling for at least one axis]

6/2005 Missouri Department of Elementary and Secondary Education

67



Exemplary Responses and Examples of Common Errors — Intermediate Level

7o ﬁffﬁ-lar'*‘ﬁpﬂﬁﬂ-i-m weel Al breaiing %mﬁf{dﬁ souf¢

-

Aresa) e et [f)f?ﬂ s
:
-

TN

Yl

D= Asng ) OB

b2 3 4 3
2 points

Doc # 075335

2 key elements

* [incorrect plotting]
* acceptably titled

* [unacceptable axes labels (lacks units))
both axes correctly scaled

-

7?3
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Exemplary Responses and Examples of Common Errors — Intermediate Level

i
o i
a i T
g ] :
? / J' f ! .
5 r! i : 7
“ p ] !
:; ..i' 1 : -
IE-_- e T i 'I’L? s I 1
e [ 2545016 dmon QA':MSilyM
€= —=3 2 point -
P 2 Temi;,eia{-ure (ﬁ)
Doc # 072626

2 key elements

* [incorrect plotting]

* |missing title]

*  both axes acceptably labeled
*  both axes correctly scaled
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Exemplary Responses and Examples of Common Errors — Intermediate Level

Heght (o)

— 1 LN YR E e PRS0l

.
27

Jeryo. G,

o

1 point 7

Doc # 064347

1 key element

* [incorrect plotting]

* [missing title]

* both axes acceptably labeled

* [incorrect scaling for at least one axis]
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Exemplary Responses and Examples of Common Errors — Intermediate Level
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Doc # 074621

2 key elements

* line graph with accurate plotting

+  [missing title]

* [unacceptable axes labels (lacks *°C")]
» both axes correctly scaled
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Exemplary Responses and Examples of Common Errors — Intermediate Level
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Doc # 198792

2 key elements

* [incorrect plotting]

* [missing title]

= both axes acceptably labeled
*  both axes correctly scaled
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Exemplary Responses and Examples of Common Errors — Intermediate Level
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Doc # 075598

2 key elements

e [not a correctly plotted single line
graph]

e [missing title]

e Both axes acceptably labeled

e Both axes correctly scaled (below
zero temperature readings are
possible)
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Exemplary Responses and Examples of Common Errors — Intermediate Level
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Doc # 077253 Mound TemperaTur £ e
2 key elements ™ 'nl‘\_ie{'
* [nota line graph)
[missing title]
= both axes acceptably labeled
»  both axes correctly scaled Q2-3p23

6/2005 Missouri Department of Elementary and Secondary Education 74



Exemplary Responses and Examples of Common Errors — Intermediate Level

~ Be sure to label and provide a number scale for each axis, .
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Doc # 072383

2 key elements

» [incorrect plottinglnet o lne Ofﬁl,“‘jl

* acceptable title

» both axes acceptably labeled

» |incorrect scaling for at least one axis|
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